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Summary

Context

Homes and buildings are among the defining elements of the urban environment. They give a
community its character and offer landmarks that create a sense of place and identity. Homes and
buildings can make communities attractive places where people wish to live, work and play. The
quality of the built environment has a strong influence on the quality of the urban experience, but
this influence is much deeper than purely social or aesthetic.

The environmental impacts of homes and buildings is profound, as the building sector in Canada is
responsible for:

* 33 percent of all energy consumed,;

* 50 percent of natural resources used;

* 12 percent of non-industrial water usage;

* 25 percent of landfill waste;

* 10 percent of airborne particulates; and

* 35 percent of greenhouse gases.'

In North America, people spend almost 90 percent of their time inside buildings. Poor design and
construction practices can have a significant effect on the health of the building’s occupants and
can produce buildings that are expensive to operate and maintain, and costly to renovate to
accommodate the occupants’ changing needs or life stages. These impacts disproportionately
affect the elderly and less affluent social groups.

Over 80 percent of Canada’s citizens live in cities. Therefore, developing strategies to support
sustainable residential buildings also requires consideration of residential building form in the
context of urban planning. Increasingly, citizens are turning their backs on city centers, preferring
to live on the periphery. They rightly feel that their well-being is affected adversely by pollution
and the state of housing in urban centers. This sprawl into peripheral areas is resource intensive,
depletes agricultural land resources, generates higher levels of traffic, and weakens the heart of the
city. In summary, it is not sustainable.

The housing industry is international. Therefore, developing strategies to reduce the environmental
impact of housing will be of benefit from an international perspective. For example:
* Building components designed in the United States may be manufactured in Mexico, and
assembled on-site in Canada.
* Product standards are increasingly international, with ongoing efforts to harmonize
performance metrics across national boundaries.
* Costs and environmental impacts of construction materials and practices are increasing
globally and transcend boundaries.

A premise of this work is that enhanced integration and harmonization among Canadian, Mexican,
and US construction industries will support improved environmental performance in the industry.

1(CaGBC I, pg. 2)
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It is within this context that the current research seeks to offer a common vision to support
enhanced environmental performance of the residential building sector, as well as providing a set
of strategies to move the industry towards sustainability.

Objectives:
The objective of this report is to propose a vision and identify strategies and

recommendations aimed at promoting more sustainable residential construction in a North
American context.

Scope

While the issues associated with green buildings transcend traditional sectoral boundaries, the
scope of the current analysis is the residential construction industry. Although social, economic
and environmental aspects of sustainability are intimately interwoven, this study focuses on the
environmental imperative, while acknowledging the other aspects of sustainability. The primary
environmental impacts associated with housing include:

Depletion of arable land resources and associated loss of habitat;

Non-renewable energy use and associated emissions of greenhouse gas emissions;

Water consumption;

Consumption of non-renewable resources; and
Emissions of waste into the atmosphere, aquatic bodies and ground.

Potential Benefits
Improving the ways that buildings and the built environment are designed, constructed, renovated
and demolished has the potential to make significant improvements in the social, environmental
and economic performance of communities and enhance the quality of life of citizens. When
compared to conventional housing, green housing can significantly lessen these impacts by:
increasing energy efficiency and reducing greenhouse gas emissions—climate change
contributions associated with a conventional inefficient building can be reduced by more
than 70 percent when both material and energy use effects are minimized;”

reducing water usage—green
buildings can reduce potable
water needs from 10 to 50
percent and the generation of
sewage waste from 50 to 75
percent;’

improving indoor air quality—
The use of non-toxic materials
and natural ventilation is less
harmful to the environment and
to the health of occupants;
consuming fewer resources for

A recent report by the Canadian Green Building Council
describes the purpose of green buildings as follows:

Green buildings strive to balance environmental, economic,
and social considerations in design, construction and operation.
Energy, water and resource efficiency; occupant comfort and
well-being; site development and community context; and the
economics of building construction and operation are key
considerations. In comparison to conventional buildings, green
buildings take advantage of natural processes to generate less
waste, less pollution, and reduce their overall environmental
footprint.

2 (CGBC p. 8)
3 (GBC I.1 p.3)
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construction and operation—The use of local and reused materials can reduce
construction and demolition waste by up to 90 percent and reduce operational waste by
60 percent.

In addition to the environmental benefits identified above, promoting the use of innovative green
technologies can:

* enhance the quality of life and offer customer satisfaction,

» offer flexibility and the potential to cater for user changes in the future,

* provide and support desirable natural and social environments,

* increase investment in people and equipment for a competitive economy,

* achieve higher growth while reducing pollution and maximising the efficient use of

resources,

* share the benefits of growth more widely and more fairly,

* improve our towns and protect the quality of the countryside, and

* contribute to sustainable development throughout North America.

The Challenge

Supporting the development of a green and sustainable residential construction industry requires
an understanding of the challenges to innovation facing the industry. As shown in Figure 1,
challenges facing the industry include:

1. Industry fragmentation;

2. An industry focus on price and first cost instead of value;

3. Lack of performance targets beyond the minimum code requirements.

These challenges result in increased environmental impacts of housing, a cyclical boom/bust cycle
in the industry and unmet user needs.

Challenges Impacts Outcomes

* Material and labor- * High resource use * Environmental impact
intensive * Labor intensity * Boom/bust

* Fragmentation ¢ Slow to innovate * Needs not met

* Price- not valve- * No focus on end user
based

* Lack of performance
metric

Figure 1: Industry Challenges, Impacts and Outcomes

Creating a North American Vision for Green Residential Buildings

The Vision

A North American vision for green residential building could result in the creation of a common
set of sustainability principles and planning or design tools for green construction, with each
country having region/context-appropriate policies and programs to address differences in building
codes, regulatory environments, and climate. These tools would be used to enhance quality of life
and balance environmental, economic, and social considerations and would reduce environmental
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impacts through construction, operation and retrofit activities which focus on minimizing on a
broader, life-cycle basis rather than short-term costs.

Residential Sector Vision:
Residential Buildings are designed, constructed, operated and decommissioned in a
manner that supports a healthy, vibrant, inclusive and environmentally efficient economy,
to support the well-being of Canada’s citizens and meet their needs in a sustainable
manner, being sensitive to natural systems and working in harmony with them.

Achieving this vision will require more than just mitigating the environmental aspects of the
construction industry. Rather, it will require a new way of thinking about the industry—one that
fosters a long-term perspective, broad capacity building, and evolution to a service-based industry.
This is reflected in the objectives proposed below for a green residential construction industry.

Objectives of a Green Residential Construction Sector
Environmental Stewardship Value, Not Price
Reduce consumption Life-cycle thinking
Renewable use of resources Define and monitor performance
Internalization of costs by occupants Communicate performance
Innovative and Learning Knowledge-based, Service-oriented
Create environmental tools Information-based processes
New materials and products Enhance quality
Continual improvement Provide service, not product

The Strategies

To support green residential buildings, a market transformation strategy is proposed to achieve the
objectives noted above. Rather than prescribing the construction of buildings with specific ‘green’
building characteristics, the goal is to transform the market so that ‘green’ buildings are demanded
and supplied, and so that the marketplace innovates continuously toward increasingly improved
performance. Strategies proposed to enhance the performance of residential buildings include:

Strategy #1 — Shared Directions

1.1 Develop/adopt high—performance-enabling strategies / building policies to influence green
buildings and to phase them into the regulatory environment for residential sector.

1.2 Explore opportunities for partnerships (federal government, Canada Green Building
Council, utilities, municipalities)

1.3 Develop / adopt enabling strategies for the private sector
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Strategy #2 — Guidelines And Standards

2.1 Establish an integration team to help coordinate independent green guidelines and standards
initiatives occurring across the country

2.2 Adopt a set number of standard building evaluation tools best suited to
region/climate/density. Promote adoption in regions, provinces and municipalities, and
facilitate their translation to other building types and market segments.

2.3 Develop an inter-jurisdictional ‘green’ building technical guideline (a multi-faceted toolkit)
for residential construction (new/renovation, detached/townhouse/multi-unit, low-/med-/hi-
rise).

Strategy #3 — Analytical Models

3.1 Develop a common, simple and user-friendly assessment tool for infrastructure and
environmental impacts of capital development.

3.2 Develop a life-cycle costing tool that incorporates risk assessment.

3.3 Develop/adopt a user-friendly energy consumption-modeling tool (coordinate / package
available tools: e.g., CBIP-EE4, DOE-2, HomeRun).

3.4 Develop valuation procedures to account for the benefit of owning and operating a green
building

Strategy #4a — Financial Incentives: Supply Side

4a.1 Establish a team, including financial authorities within governments, to complete a
benefit/cost analysis on all supply- and demand-side financial incentives listed.

4a.2 Revise development cost charges (DCC) to account for ‘green' building features.

4a.3 Provide zoning/development bonuses for certified ‘green’ buildings.

4a.4 Develop and promote a national and international marketing program for Canadian ‘green’
building products and services.

4a.5 Leverage existing programs to provide financing incentives for private sector ‘green’
building upgrades.

4a.6 Provide a one-stop service center for access to all ‘green’ building financial incentives
(supply- and demand-side audiences).

4a.7 Support government and industry partnerships to develop the capacity for supporting
targeted R&D in green building design, technologies and products.

Strategy #4b — Financial Incentives: Demand Side

4b.1 Establish and/or enhance sustainable mortgage programs to decrease interest rates, increase
approved property value, decrease down payment to favor ‘green’ buildings.

4b.2 Work with assessment offices to investigate a property appraisal method that recognizes the
value of ‘green’ built space.

4b.3 Provide grants and low-cost loans as a coordinated and integrated suite of opportunities for
green materials, components, systems and buildings (new or retrofit).

4b.4 Encourage uptake of graduated utility rates to encourage conservation and penalize
excessive consumption (electricity, gas, water, sewer, storm water, etc.).

4b.5 Provide a one-stop service center for access to all ‘green’ building financial incentives
(supply- and demand-side audiences).
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Strategy #5 — Awards Programs

5.1 Showcase ‘green’ buildings built in Canada. Take an exhibition of these projects on a cross-
Canada tour.

5.2 Develop an Awards Program for finished projects, recognizing all categories of stakeholders
in collaboration with industry and other building industry award programs.

Strategy #6a — Industry Education

6a.1 Establish a ‘virtual’ green building technical resource and outreach center with targeted
materials for all stakeholders in the building industry.

6a.2 Develop partnerships with the development industry, trade and professional associations,
public agencies, universities and non-profit organizations to cooperate on curriculum
development and training, research and development, networking and continuous learning.

6a.3 Develop/implement a targeted awareness campaign to illustrate benefits of: a) improved
bottom line (including life-cycle cost analysis), b) increased market value and return on
investment, ¢) better learning environments, d) improved productivity, €) increased retail
sales, f) increased comfort, g) intangible values.

Strategy #6b — Public Education

6b.1 Conduct a general outreach campaign to key decision-makers within the community.

6b.2 Support point-of-purchase outreach for homebuyers as well as consumers (and realtors) of
home construction and renovation materials and services.

6b.3 Enhance school curricula with a unit on green buildings in addition to cross-disciplinary
curricula on sustainable development and sustainable business.

Strategy #7 — Process Alignment

7.1 Implement an integrated permitting process within municipal approval processes, including
expedited processing for green building submissions.

7.2 Consolidate government capital and operational budgets and integrate interdepartmental
government infrastructure development teams.

7.3 Disseminate information on alternative forms of relationship contracting (3P, Design-build,
Build-Own-Operate, etc.)

Strategy #8 — Empower Green Bylaws

8.1 Allow municipalities to enforce green development commitments.

8.2 Amend the Local Government Act to allow financial support for cleaning up brownfield
sites.

Strategy #9 — ENHANCED REGULATION

9.1 Amend building codes to include clear processes for obtaining equivalencies.

9.2 Amend building codes to promote best practices.

Strategy #10 — PRICING

10.1 Account for externalities in pricing natural resources.

10.2 Remove price subsidies for infrastructure and energy.

Background Paper 4c—Green Residential Building in North America:
The Benefits of a North American Strategy: A Perspective from Canada vi



Targets

Targets are an essential component to enhancing performance, as they provide a means to measure
progress towards a stated vision. Each of the strategies identified above will have associated with it
a set of impacts and expected outcome. In aggregate, high-level environmental indicators and
targets for the residential sector are summarized in Table 1.

Table 1: Environmental Targets for Residential Construction in 2030

Indicator Target for 2030
Depletion of arable land resources | All new residential development occurs within a defined
and associated loss of habitat Urban Containment Boundary
Non-renewable energy use and Eliminate non-renewable energy consumption associated

associated emissions of greenhouse | with construction and operation of residence
gas emissions

Water consumption Water needs are provided within the capacity of the local
watershed

Consumption of non-renewable Non-renewable materials are 100 percent recycled

materials

Emissions of waste into the Eliminate emissions of toxic waste into the atmosphere,

atmosphere, aquatic bodies and aquatic bodies and ground associated with the construction,

ground operation and demolition of residential buildings

Realizing the Vision

Following the European example, the three North American countries will require, first and
foremost, a common vision for green residential building. It must be recognized that the barriers to
the proliferation of green residential construction within Canada will be magnified by working
across international borders. Both the diversity of the actors involved as well as the regulatory and
non-regulatory barriers will need to be addressed and overcome.

Coordination, particularly at the strategic level, will require trilateral agreement on the objectives
of a sustainable residential construction sector, including:

* A consistent and comprehensive protocol to promote environmental stewardship

* Tools to support innovation and learning

* Performance metrics and tools to support value over price, and

* Capacity building within the industry to support a knowledge-based, service-oriented industry.

Just as the European Commission drove the process in Europe, the creation of a common vision or
framework for green residential building across North America will require the leadership of an
organization representing the interests of all three countries. The CEC may provide an instrumental
role in driving the process of establishing a North American vision.

It must be stressed that this is not a job only for governments. Other key players such as the
building industry and the financial sector must recognize the value in green homes and have a
desire to promote their construction. In the end, consumer demand will be the main driving force
for green residential. If green is seen as desirable, the market will respond.
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Chapter 1: — Introduction

1.1 The Benefits of a North American Green Residential Building Vision

A North American vision for green residential building can lead to common approach to green
construction across the three North American countries, whether through the promotion of green
building practices at the national or local levels, harmonization of green building standards,
and/or facilitation of trade in green building products and technologies. These actions can have
significant environmental, social, and economic benefits for Canada, Mexico, and the United
States, individually and collectively. The three countries are facing many of the same social,
environmental, and economic issues, particularly with regard to urban areas, including air
quality, affordable housing, urban sprawl, aging infrastructure, and rising energy costs. However,
local and national governments share the common objectives of resource conservation, increased
health and wellbeing for citizens, and general economic prosperity. A North American vision for
green residential building can assist governments in addressing these issues and meeting these
objectives.

A recent report by the Canadian Green Building Council describes the purpose of green
buildings:

Green buildings strive to balance environmental, economic, and social considerations in design,
construction and operation. Energy, water and resource efficiency,; occupant comfort and well-
being; site development and community context, and the economics of building construction and
operation are key considerations. In comparison to conventional buildings, green buildings take
advantage of natural processes to generate less waste, less pollution, and reduce their overall
environmental footprint.

As appealing as green buildings may sound, they currently make up only a fraction of all new
building construction in North America. This is due, in part, to the existence of numerous
barriers that inhibit the wide-scale adoption of green building as well as to the large number of
actors, levels of government, and regulations involved in the building industry. A North
American vision for green residential building, supported by national and local strategies, could
assist in overcoming these barriers. For example, a common vision would see resource-efficient,
low impact, energy-etficient, healthy housing as the norm instead of the exception. This could be
achieved though the creation of a common set of sustainability principles, accepted green
standards, and planning tools for green construction, with each country having region/context-
appropriate policies and programs to address differences in building codes, regulatory
environments, and climate. These planning tools would be used to enhance quality of life and
balance environmental, economic, and social considerations.

However, the creation of a vision, principles, standards, and tools will be required a unified
effort given that there are currently no green building practices, technologies, building codes, or
building performance standards common to Canada, Mexico, and the United States. Indeed,

4 Canadian Green Building Council, CaGBC Municipal Green Building Toolkit (Ottawa: 2007), Chapter |, p.3.
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practices, technologies, regulatory requirements, and performance standards often vary within
each country. For example, in Canada and the United States, building codes differ from province
to province and from state to state. Generally desirable green building practices such as airtight
construction may be effective in arid climates, but are problematic in rain forests due to humidity
problems in building enclosures. As well, the same green building performance standard may
have different requirements in different jurisdictions or be applicable only in certain locations.
The Built Green Standard, for example, is valid only in Alberta and British Columbia and in
certain US states. In Canada, the R2000 national standard for energy-efficient homes, is ideal for
prairie environments, but can be problematic in humid areas. The Leadership in Energy and
Environmental Design (LEED) performance standard, although widely recognized in both the
US and Canada, currently applies only to multi-family residential buildings and is therefore
relevant only in urban centers. In addition, performance metrics and certification requirements
differ for all green building standards, and desirable green attributes and technologies vary from
region to region. A North American vision could promote the use of recognized, quality green
building standards that are appropriate to a variety of North American regulatory environments
and climates.

One of the goals of NAFTA is to promote trade and harmonization of environmental regulations
across North America. Trade in green building technologies, however, is currently limited. This
may be because requisite testing and evaluation services for product acceptance in different
jurisdictions can be difficult and costly. Moreover, test standards are not uniform across
boarders, as technology objectives differ from place to place. For example, the ASTM
International and the Canadian Standards Association have different performance targets for
certain green technologies. As well, these standards are performance-based and provisions for
environmental targets are absent. Incorporating region-specific environmental performance
targets would promote the use of climate-appropriate products and technologies minimize the use
of eco-inefficient products. Further, enhanced standards across North America could keep
harmful or inefficient building products manufactured in one country from being dumped, and
therefore used, in the market of another. The harmonization of product certification standards
and the inclusion of environmental targets would facilitate and promote better quality and more
environmentally friendly construction materials and methods within each country and trade of
better products across boarders.

A North American vision for green residential construction could also improve the
competitiveness of the building construction industry by inspiring research and development
activities and promoting knowledge sharing. Coordination of R&D and activities and networking
between governments and key industry actors could speed product and technological innovations
and transform the construction industry. A unified vision could also contribute to trade in new
technologies and construction methods as well as to the harmonization of policies promoting
green buildings. Increased trade would create markets for green building products and services
and reduce costs and barriers to adopting new green housing components and technologies.

At the building level, green residential homes have potential to generate such economic,
environmental, and social benefits as: lower fuel/energy and water costs; lower environmental
impact; improved indoor air quality; increased occupant comfort; lower maintenance costs; and
increased market and resale value. These benefits, however, can be significantly magnified at the
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community scale when green residential construction is integrated into sustainable community
planning objectives. In developing a sustainable approach to land use, the challenge is to move
from a separate use, automobile-oriented, low density planning paradigm to one that is
integrated, mixed use, compact and pedestrian, cyclist and transit-oriented. This type of
development is often called “smart growth.” Smart growth planning also advocates the use of
green infrastructure, urban revitalization and a healthy working land base, and the creation of
inclusive neighbourhoods and complete communities.® A North American residential green
building vision promoting green construction practices combined with smart growth principles
and planning tools could change urbanization patterns, thereby reducing environmental impacts
and resource needs, and contributing to the creation of more liveable and sustainable
communities.

1.2 Creating a North American Vision for Green Residential Building

Developing a vision promoting green residential buildings across North America will require a
concerted effort across multiple levels of government and involve numerous key actors within
each country. Such issues as sustainability principles and planning tools, green building
objectives, green building standards and rating systems, common green product testing
methods/codes; and accepted green building technologies will have to be considered and
addressed. Although this may sound daunting, there is a best practice example of a continent-
wide approach to addressing pressing environmental concerns.

1.2.1 Case Study: The European Union

The Commission of the European Communities’ Thematic Strategy on the Urban Environment’
is one of seven European-scale thematic strategies intended to provide a holistic approach to key
environmental issues that are characterized by their complexity, the diversity of actors
concerned, and the need for innovative and multiple solutions. It was created in recognition of
common problems facing Europe’s cities and towns and the opportunity, at the European Union
level, to develop and facilitate the implementation of appropriate solutions. The goal was to
develop a conceptual framework and implementation plan, which would be implemented at a
local scale to achieve specific measurable benefits in European cities. The Thematic Strategy
focuses on four cross-cutting themes, including sustainable urban management, sustainable urban
transport, sustainable construction and sustainable urban design.

The Commission’s vision with regards to sustainable construction was developed to support the
strategy and provide guidance for its implementation at the local level. This vision states:

Sustainable construction is a process where all the actors involved (e.g., owner, financier,
engineer, architect, builder, material supplier, permitting authority) integrate functional, economic,

5 The 10 Smart Growth Principles can be found at: http://www.smartgrowth.bc.ca/index.cfm?Group_ID=3524

6 For a more detailed explanation of how green buildings contribute to the broader sustainability agenda see: West Coast
Environmental Law, The Green Building Guide: Tools for Local Governments to Promote Site Sustainability (Vancouver, 2006), p. 9.

7 Commission of the European Communities, Communication from the Commission to the Council, the European Parliament, the European
Economic and Social Committee and the Committee of the Regions: Towards a Thematic Strategy on the Urban Environment (Brussels, 2004).
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environmental and quality considerations to produce and renovate buildings and a built

environment that is:

*  Attractive, durable, functional, accessible, comfortable and healthy to live in and use,
promoting the well-being of all that come into contact with it.

*  Resource-efficient, in particular with respect to energy, materials and water, favoring the use
of renewable energy sources and needing little external energy to function, making appropriate
use of rain and ground water and correctly handling waste water, and using materials that are
environmentally friendly, that can be readily recycled or reused, that contain no hazardous
compounds and can be safely disposed of.

*  Respects the neighborhood and local culture and heritage.

* [s competitively priced, especially when taking into account longer-term considerations, such
as maintenance costs, durability and re-sale prices.

To move towards implementation, the Commission proposed that member states adopt
international standards (e.g., setting high performance requirements using European harmonized
standards and codes) and strengthen national programs (e.g., implementing a national sustainable
construction program). Local authorities were encouraged to promote sustainable construction.

In addition to Europe’s vision for sustainable construction and its strategy for a sustainable urban
environment, the European Commission has recently created the European Construction
Technology Platform (ECTP).” Comprising stakeholders from every facet of the industry,
including consumers, financiers, and academics, the ECTP’s objective is to raise the level of
performance and competitiveness with